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(54) A high-current cable for 
medium-frequency three-phase current 

(57) A high-current cable for medium- 



frequency three-phase current has six 
phase conductors 64 to 14 of the same 
cross-sectional area and shape sym- 
metrically arranged around a cable core 
2 and a null or protective conductor 20 
surrounding the phase conductors. In a 
cable of this kind the loop impedance is 
significantly decreased relative to a 
cable having a null or protective con- 
ductor situated at the centre of the 
cable. Alternatively the phase conduc- 
tors may be sector shape in cross- 
section (Figure 2 not shown) give to a 
further decrease in the loop impedance 
phase against phase and to decrease 
the external diameter of the cable for 
the same conductor cross-sectional 
area and, as a result of this, to increase 
in flexibility of the cable. The conduc- 
tors 4 to 14 may be enamel-insulated 
conducting strands and the outer 
sheath 40 corrugated copper. The core 
2 may be solid or stranded plastics. 
Diametrically opposed conductors are 
connected to the same phase. 
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SPECIFICATION 

A high current mains for medium frequency three 
phase current and a high current cable for medium 
5 frequency three phase current. 

The invention relates to a high current mains for 
medium frequency three phase current where a 
mains cable has six phase conductors of the same 

10 cross-sectionai area and shape arranged symmetric- 
ally around the core of the cable, two of the said 
conductors, situated diametrically opposite each 
other, being for each phase connected together at 
the ends of the cable as the conductor for that phase 

15 and the mains cable having a null or protective 
conductor arranged symmetrically with respectto 
the phase conductors. The invention also relates to a 
high current cable for carrying medium frequency 
three phase current having six phase conductors of 

20 the same cross-sectional area and shape arranged 
symmetrically around the cable core and having a 
null or protective conductor situated symmetrically 
with respectto said phase conductors. 
A known mains cable of the type referred to is 

25 described in our Patent Application No. 80300584 
(Specification No. 2059670A) for medium frequency 
three phase current, in particular a mains supply 
having a frequency of 400 Hz or over. This known 
cable has a null or protective conductor arranged at 

30 the centre of the cable around which the six phase 
conductors are arranged symmetrically and, in parti- 
cular, in a stranded arrangement. Mains cables of 
this type are characterised by low losses, high load 
capacity because of large surface area, low stray 

35 field, low inductance and a symmetrical construc- 
tion. 

It is an object of the invention, for high current 
cables of the type described in the opening para- 
graph hereof, to decrease further the losses and in 
40 particular to decrease the loop impedance, particu- 
larly the impedance between the phase and the null 
conductors. 

This object is solved according to the invention by 
providing a cable in which the null or protective 

45 conductor surrounds the phase conductors as an 
external conductor concentric with the core. The 
loop impedance of such a cable between the phase 
conductors and the null or protective conductor is 
significantly reduced. 

50 A further improvement with respectto a cable in 
accordance with the invention is that instead of the 
cable having phase conductors of circular cross- 
section, the cable has phase conductors which are 
substantially sector shape in cross-section. In a cable 

55 having sector-shaped phase conductors the loop 
impedance, phase against phase, is approximately 
15% less than that obtained with the use of conduc- 
tors of circular cross-section. 
The cable having phase conductors has the addi- 

60 tional advantage of a smaller diameter for the same 
predetermined copper cross-section. The cable is 
thus more flexible. 
The design of the null or protective conductor as 
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tor makes contact with the exterior before contact 
with the phase conductors has occured. Three phase 
current cables having a null or protective conductor 
designed as an external conductor are, in them- 

70 selves, known as NYCY-cables in which the three 
phase conductors are arranged at equal distances 
from one another. Such a cable is, however, not 
suitable for the transmission of medium frequency 
three phase current since, in this case, there is a very 

75 high decrease in reactive voltage and with large 
cross-sections very high transmission losses. 

Cables in accordance with the invention are illus- 
trated in the accompanying drawings in two embodi- 
ments and are described in more detail in the 

80 following with reference to the drawings. In the 
drawings, 

Figure 1 is a cross-section through a cable having 
circular conductors, and 
Figure 2 is cross-section through a cable having 
85 conductors in the form of sectors. 

The cable illustrated in the Figure 1 has six phase 
conductors 4, 6 8, 10, 12 and 14 which are arranged 
symmetrically around the core of the cable. The 
cable core 2 has a circular profile and may, for 
90 example, be either formed from solid synthetic 

plastics material or from individual strands of synth- 
etic plastics material. 

The phase conductors 4, 6, 8, 10, 12 and 14 are 
constructed in the usual way from stranded indi- 
95 - vidual wires. In the illustrated cable the individual 
wires are, preferably, separately insulated. Wires 
insulated with enamel are preferably used as the 
individual wires. The current displacement or skin 
effect is kept low by insulating the individual wires 

100 separately. 

The complete phase conductors 4, 6, 8, 10, 12 and 
14 are each surrounded by an insulating material 
and are designed as circular conductors. The phase 
conductors are embedded in an insulating mass 18. 

105 An external conductor 20, consisting of separate 
wires, is provided externally around the assembly of 
phase conductors 4, 6, 8, 1 0, 1 2 and 1 4 and is 
provided on its outer peripheral surface with a 
non-conducting coating or shield 16 which conve- 

110 niently consists of synthetic plastics material and 
which gives protection against damp and mechanic- 
al damage. The external conductor 20 preferably 
consists of copper. It may be designed, in a known 
manner, as a corrugated copper casing. 

115 Cables of this type described herein may have 
conductor cross-sections of up to 250 mm 2 . In high 
current mains for medium frequency three phase 
current two diametrically-opposite phase conduc- 
tors, thus conductors 4 and 10, 6 and 12 and 8 and 14 

120 are, in each case, connected in parallel so that each 
of the phases R, S and T has two individual 
conductors arranged symmetrically diametrically- 
opposite one another. These conductors are in each 
case connected together at the ends of the cable. 

1 25 In the cable shown in Figure 2 the six phase 
conductors 24, 26, 28, 30, 32 and 34 are each 
designed to have a cross-sectional shape in the form 
of a sector. In this way it is possible to reduce the 
ovtornfli Hi»mAt«r of thfi six ohase conductors for 
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that produced by the use of circular conductors. The 
individual conductors of sector form are provided 
with external insulation. Any remaining hollow 
■spaces are filled with an insulating mass. At the least 
5 a layer 38 of an insulating mass Is mounted external- 
ly around the conductors of sector form, on or in 
which the external casing 40 is arranged. In this case 
again the casing 40 consists of copper and is 
conveniently designed as a corrugated copper cas- 

10 ing. The cabie is provided externally with a non- 
conducting annular coating or shield 36 as a protec- 
tion against moisture and mechanical damage. 

Jn comparison with the cable shown in Figure 1, 
the cable shown in Figure 2 has the advantage of a 

15 smaller external cross-section forthesame cross- 
sectional area of conductors a nd is thus more 
flexible so that it is easierto Jay. In addition the cable 
having conductors of sector form has a very low 
impedance, phase against phase. The loop impe- 

20 dance isepprcxxirnately 15% Jower than in the 
embodimentshown in ficrure 1. In the cable shown 
" in figure 2,iwhen in use in hioh current mains, 
diametricaHy-opposite conductors which respective- 
ly represent the phases R 9 S jand T are-connected 

25 together at the cable ends, for each phase. 

CLAIMS 

3- A h\gh current mains fo r medi urn frequency 
30 three phase currentin which the mains cable has six 
phase conductors of the same cros-sectionaJ area 
and shape and symmetrically arranged around the 
cable core, of which two diametdcaLly-opposite 
conductors are, for each phase, connected together 
35 at the ends of the cabie as the conductor for that 
phase and in which the mains cable has a mil I Dr 
protective conductor arranged symmetrically with 
respect to -the ptose^^ the 
phase conductors as a n external conductor concern 
40 trie with the cd re. 

2. Ahigh current mains according to Claim 1, in 
which the phase conductors of the mains cabl e are in 
cross-section of substantial ly sector shape. 

3. Ahigh current cable for three phase current 
45 mains of medium frequency, having six phase 

conductors of the same CTOss-sectiorra I area and 
shape and symmetrically arranged around a cable 
core and a null or protective conductor situated 
syrrmelnrallywith respect to said phase conductors 
SO and surroortctog the phase conductors as an exter- 
nal conductor concentric with the core. 

4. Acahle according to Claim 3, in which the six 
phase conductors are in cross-section of substantia l- 
ly sector shape. 

55 5. A cable according to Claim 3 or 4, in which 
each phase taanductar is formed from a plurality of 
individual wires, ^each toeing covered ±>y insulation. 

6. A cable according *to Claim 5, in which the 
individual wires are insulated by means of an 

£0 enamel coating. 

7. iA^cableaccorallngtD any one of Claims 3-6in 
which the aull or protective conductor is a corru- 
gated ftubttlarrasimg. 

a. Arable according lo any one of Claims 3-7 in 

\A/KTr:h .th© nrt.ll Ar-nro*ortiiro r»nn^i tr»-«-#~»i-.;c on^inco^ 



within an outer non-conducting coating or shield. 

9- A high current cable for three phase current 
mains of medium frequency constructed and 
arranged substantially as described herein with 
70 reference to Figure 1 or 2 of the accompanying 
drawings. 
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